MAP Kinase: SUMO pathway interactions.
The convergence and coordinated cross talk of different signalling pathways forms a regulatory network which determines the biological outcome to environmental cues. The MAPK pathways are one of the important routes by which extracellular signals are transduced into intracellular responses. Through protein phosphorylation mechanisms, they can play a pivotal role in regulating other posttranslational modifications such as protein acetylation and ubiquitination. In addition, protein sumoylation has emerged as an important pathway which also functions through post-translational modification. The SUMO pathway modulates a diverse range of cellular processes including signal transduction, chromosome integrity, and transcription. Interestingly, recent studies have provided links between the SUMO and MAPK signalling pathways which converge to modulate transcription factor activity. This was first demonstrated by the observation that the activation of the ERK pathway caused de-sumoylation of the transcription factor, Elk-1. Furthermore, a growing number of links are now being made between the MAPK pathway and protein sumoylation. Given the nature of protein sumoylation in diverse biological functions, it is not surprising that the effect of MAPK pathways on sumoylation varies between different proteins. Here, we describe protocols that can be used in studying the cross talk between the MAPK and SUMO pathways, particularly at the level of gene regulation.